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1. Introduction
RAN2 received the LS R2-144731 [1] from RAN4 which says:

	Overall Description:
In the TS36.133 it was defined that a UE configured with pTAG and sTAG may stop transmitting on the SCell if after timing adjusting due to received TA command the uplink transmission timing difference between PCell and SCell exceeds the maximum value the UE can handle, i.e. 32.47us. In this case, UE may stop uplink transmission without indicating the network. 

Actions:
To RAN2

ACTION: RAN4 would like to inform RAN2 about the UE behavior and consider whether it is necessary for the UE to  
 indicate to the network that the max UL timing difference between TAGs is reached or approached.


In the contribution, we would like to share our views whether the indication would be needed.

2. Discussion
Before we go into details, we should first investigate whether the problem scenario would likely happen. The problem scenario occurs when the uplink transmission timing difference between PCell and SCell exceeds 32.47us. Here the worst propagation delay i.e. 30 us means the cell coverage of 9 km.
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Figure 1 Example of deployment scenario
Hence, the problem can be happened only if an operator deploys macro eNB which has more than coverage of 9 km and remote radio heads (RRHs) located more than 9 km apart from the macro eNB, and UE operates quite close to the RRH.  
Proposal 1: RAN2 should first discuss whether the problem scenario is realistic from deployment point of view.

If RAN2 thinks the scenario is valid (e.g. based on the inputs from operators), it should be identified whether the network itself can know the uplink transmission timing difference between PCell and SCell, and solve the problem.
To calculate the uplink timing difference, the network must know the (downlink) timing reference for each TAG. However, the current specification [2] does not say which SCell should be used for a timing reference cell:
	10.1.2.7
Timing Advance

In RRC_CONNECTED, the eNB is responsible for maintaining the timing advance. Serving cells having UL to which the same timing advance applies (typically corresponding to the serving cells hosted by the same receiver) and using the same timing reference cell are grouped in a timing advance group (TAG). Each TAG contains at least one serving cell with configured uplink, and the mapping of each serving cell to a TAG is configured by RRC.

For the pTAG the UE uses the PCell as timing reference. In a sTAG, the UE may use any of the activated SCells of this TAG as a timing reference cell, but should not change it unless necessary.
…


Observation 1: The network does not know which timing reference cell was used for a TAG by the UE.
Even if the network knows the timing reference cell for each TAG, e.g. all serving cells are synchronized, and send data at the exact same time, the network should also have the information of the timing difference between TAGs ('t4 – t3' in Figure 2).
Observation 2: The network should have the downlink transmission timing difference among multiple TAGs to calculate the uplink transmission timing difference.
Also, the network should manage the uplink timing advance value per TAG per UE. That is, whenever the network sends timing advance command either via RAR or TAC MAC CE, it keeps updating timing advance value as the UE does.

With the above transmission timing difference between TAGs and the updated timing advance value, the network may be able to calculate the uplink transmission timing difference.
Observation 3: The network should manage the timing advance value per TAG per UE.
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Figure 2 Example of timing difference in multiple TAGs
From above, we can see that even though the serving cells in a TAG are synchronized, it is not possible for the network to know the uplink timing difference if the network does not have downlink transmission timing difference among multiple TAGs, and does not manage all timing advance value per TAG per UE from the beginning.

Hence, it would be one of the easiest ways for UE to report the problem, as RAN4 suggested. With the report, the network may release the corresponding sTAG. But to introduce a new report requires a new RRC message or a new MAC CE. So, if RAN2 determines the problem scenario should be solved, it is proposed to introduce a new RRC message or a new MAC CE from Rel-12.
Proposal 2: It is proposed to introduce a new RRC message or a new MAC CE from Rel-12 if RAN2 determines the problem scenario should be solved.
3. Conclusion
Proposal 1: RAN2 should first discuss whether the problem scenario is realistic from deployment point of view.
Observation 1: The network does not know which timing reference cell was used for a TAG by the UE.

Observation 2: The network should have the downlink transmission timing difference among multiple TAGs to calculate the uplink transmission timing difference.

Observation 3: The network should manage the timing advance value per TAG per UE.

Proposal 2: It is proposed to introduce a new RRC message or a new MAC CE from Rel-12 if RAN2 determines the problem scenario should be solved.
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